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Mechanism of the Scattering of Seeds and Fruits, with 
Special Reference to Torsion.” The paper deals with 
the torsion in the awn of grasses, such as Avena sterilis 
and Stipa pennata , torsion of the legume of Orobus and 
Caragana, the curving and torsion of the awn or beak of 
the fruits of Geraniacese, and the scattering of the seeds 
of Oxalis, and is illustrated by three plates. The author 
points out the relation of the different phenomena ob¬ 
served to the mechanical cells in the part, as demonstrated 
by a microscopical examination of the different structures. 
Sometimes the cells of the part contract, at other times 
they swell up, and one or other or a combination of both 
these causes, gives rise to the effects noticed in the dif¬ 
ferent plants under examination. Thus swelling of the 
cell-walls causes the remarkable ejection of the seeds of 
Oxalis. Unequal contraction of the mechanical cells 
causes the movements in the beaks of Geraniacese, and 
combined contraction and swelling in different layers of 
cells may be observed in the awns of Stipe and 
Avena. 

In the second part under consideration, namely, vol. 
xiii. part 3, there is a paper by E. Godlewski, with the 
title “ Contributions to the Knowledge of Vegetable 
Respiration.” The details of a large number of experi¬ 
ments are given which were made, with an ingeniously 
contrived and simple apparatus, upon the respiration of 
germinating seeds with both fatty and starchy endosperm, 
and a smaller series of experiments made on the respira¬ 
tion of the flower buds of Papaver somniferum and on the 
ripening fruits with oily seeds of the same poppy and the 
castor oil plant. Some of the more important results as 
set forth by Godlewski himself may here be alluded to. 
During the early stage of germination in which the seeds 
swell up by imbibing water, the volume of C 0 2 given off 
equals or is only a little less than the volume of oxygen 
taken up, both in fatty and in starchy seeds. When the 
swelling takes place under water or when air is excluded, 
intramolecular respiration takes place. When air is 
admitted the intramolecular respiration does not imme¬ 
diately cease, but is gradually replaced by normal respira¬ 
tion. As the rootlets of the seedlings are developed the 
volume of carbonic acid gas evolved gradually diminishes 
in proportion to the quantity of oxygen taken up, so that 
at the period of most active respiration only from 55-65 
volumes of C 0 2 are given off for every 100 volumes of O 
taken up. The formation of transitory starch during the 
germination of fatty seeds probably depends upon the 
action of atmospheric oxygen in each molecule of fat, 
converting it into C 0 2 , water, a certain quantity of an un¬ 
determined substance, and three molecules of starch. In 
the later stages of germination of fatty seeds the tran¬ 
sitory starch is used as well as the fat, so that the differ¬ 
ence between the volume of C 0 2 given off and O taken 
up became gradually smaller, until at last the volumes 
are equal. 

In the germination of starchy seeds the volume of C 0 2 
given off in all stages nearly equals that of O taken up, 
in peas sometimes a little more or a little less, but in 
wheat maintaining a seemingly constant relation of 1 to 
1 05, the CG 2 being a little in excess of the O taken up. 

In the buds of Papaver somniferum the C 0 2 given off 
practically equals the O taken up (ioo'q C 0 2 for every 
100 vols. O). In ripening fruits with oily seeds more 


C 0 2 is given off than O absorbed; in Papaver somniferum 
150 C 0 2 for every 100 vols. of oxygen. 

When oxygen is supplied under diminished pressure, 
respiration is variously influenced in different parts of the 
plant, but respiration is more affected in fatty than in 
starchy seeds. When the pressure of the oxygen is very 
slight normal respiration is reduced to a minimum, and 
intramolecular respiration commences. Intramolecular 
respiration is, under normal conditions, not a primary 
phenomenon as Pfeffer and Wortmann assert. Normal 
respiration consists in the immediate action of atmo¬ 
spheric oxygen upon the molecules of living protoplasm. 
Intramolecular respiration only begins when the normal 
respiration is rendered difficult by the want of atmospheric 
oxygen. Under ordinary conditions intramolecular re¬ 
spiration only begins when processes of reduction are 
going on in the plant as when fat is formed from carbo¬ 
hydrates. 

The concluding paper in this part is “ Contributions to 
the Anatomy and Mechanism of the Rolling up of the 
Leaves of certain Grasses,” by Dr. A. Tschirch, with 
three plates. In this paper the author fully describes the 
mechanism by which such grasses as Macrochloa tena- 
cissima (Esparto), Lygeum spartum, Aristida pungens, 
and others, which he groups as Steppe grasses, roll up 
their leaves in dry weather to protect the upper surface 
which bears the stomata, and prevent too great evapora¬ 
tion. 

The first paper in the part and the longest is by the 
editor, Dr. N. Pringsheim, himself, “On the Function of 
Chlorophyll and the Action of Light in the Plant.” This 
paper is a controversial one, issued in the form of an 
open letter to the Philosophical Faculty of the Univerrity 
of Wurzburg. The first part of the paper includes a 
“personal defence,” in which the statements contained 
in a paper by Dr. A. Hansen, with the title “ History of 
Assimilation and the Function of Chlorophyll,” pub¬ 
lished separately as a “ Habilitationsschrift,” and also re¬ 
printed in Sachs’ “ Arbeiten,” vol. ii. p. 557, are minutely 
criticised. The second part of the paper is an historical 
discussion of the theory of assimilation, of the function 
of chlorophyll, and of the action of light on the plant. In 
this part Pringsheim does not seem to bring forward any 
new experiments, but gives a careful resume of the whole 
subject under three heads. These are (1) Problem of 
the primary action of light on the ceil ; (2) the function 
of the colouring matter of chlorophyll in the exchange of 
gases in the plant; and (3) the function of the chlorophyll 
bodies and the primary product of assimilation of carbon. 
Into the merits of the controversy we cannot enter. 

W. R. McNab 


OUR BOOK SHELF 

Mexico To-day. By Thomas Unett Brocklehurst. 
(London: Murray, 1883.) 

During a recent tour round the world Mr. Brocklehurst 
turned from the beaten track in the United States south¬ 
wards to Mexico, where he spent seven profitable months 
in the capital and neighbourhood in the year 1881. 
Since the suspension of our diplomatic relations with that 
country in i860, great difficulties have been felt in pro¬ 
curing accurate information regarding its internal rela- 
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(ions. All the more welcome will be this pleasantly 
written volume, which gives a far brighter picture of the 
Republic and its prospects than its most sanguine sym¬ 
pathisers may have anticipated. Since the expulsion of 
the French in 1867, profound peace has prevailed both at 
home and abroad, interrupted only by a few feeble and 
aimless pronunciamientos in the years 1S6S and 1869 ; 
signs of moral and material progress are everywhere per¬ 
ceptible ; security for life and property is being extended 
from the capitals to the remotest districts of the several 
states ; the whole country is already covered with a net¬ 
work of railways connected in the north with the United 
States system, and affording several alternative routes be¬ 
tween the Atlantic and Pacific Oceans ; lastly, the Liberal 
party, which has guided the destinies of the Republic for 
over twenty years, has succeeded in establishing free 
institutions on a firm basis. “ I have every confidence,” 
writes our author, “ that the favourable terms in which I 
have spoken of the country will not hereafter be found to 
be exaggerations ; that my ideas as to the future prosperity 
of Mexico being early-realised are true, and that such 
ideas are held by most of its leading men.” And he adds 
that the time has come for England to bring about “a 
reconciliation with a country, in whose aid her influ¬ 
ence and power could be so beneficially exerted” 
(p. 259). 

The contents of this work, which is sumptuously illus¬ 
trated by no fewer than fifty-six coloured and other 
plates from sketches by the author, are extremely varied, 
special chapters being devoted to the present state of the 
capital and surrounding districts, to the public institu¬ 
tions, the Roman Church, Protestant missions, trade, 
manufactures, farm life, the Pachuca silver mines, anti¬ 
quities, the ruins of Teotihuacan, the remarkable lime¬ 
stone caves of Cacahuampila, Popocatapetl, and many 
other topics of general interest. During the ascent of 
Popocatapetl, the traveller ascertained that, according to 
the latest survey, the edge of the crater was 19,000 feet 
above sea-level, the usual estimates being 17,850 to i7,SSo, 
and that the peak still rose 1000 feet higher. Should 
these calculations be confirmed, Popocatapetl will again 
take its place as the culminating point of North America, 
a position from which it had recently been deposed by 
Mount St. Elias on the Alaska coast. 1 On the same 
occasion another curious discovery was made. General 
IJchoa, present owner of the crater and its rich sulphur 
deposits, told our author that the eruption of 1521, as 
described by Diego Ordaz, one of Cortes’s captains, must 
have been due to some misapprehension. All geologists 
who have lately visited the crater, or who have examined 
specimens of its minerals, are now convinced that no 
eruption can have taken place for the last 10,000 years. 
This is a great confirmation of the opinion now generally 
entertained that the underground energies diminish 
steadily in vigour as we proceed from the Southern 
Cordilleras, through Central America, northwards to the 
Anahuac tableland. The financial condition of Mexico is 
described, contrary to the current impressions, as far from 
hopeless. 

Of the numerous illustrations a large number are 
occupied with curious little clay heads, obsidian knives, 
stone pestles, arrowheads, and other objects found amongst 
the debris of the Teotihuacan ruins and elsewhere. There 
are also excellent reproductions of the famous Aztec 
Calendar and sacrificial stones, of a beautiful vase from 
Teotihuacan, of Teoyamiqui, the goddess of death, and of 
an exquisite vase of Centeotl, or the Mexican Ceres, a 
perfect gem of Aztec art. Many of the objects brought 
home by the traveller have been placed in the hands of 
Mr. Franks of the British Museum, and are no doubt 
ultimately destined to enrich the Christy collection. 

A. H. K. 

1 On the British Admiralty charts this mountain is marked 14,8(30 feet, 
but by the late United States Survey it was raised to 19,500 feet. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel factsl\ 

The Matter of Space 1 

II. 

Ik the aggregations of points which form ponderable bodies, 
other means exist of suppressing the effects of the points’ attrac¬ 
tions for each other than the simple counteracting forces of the 
above figure. Clausius’s equation of stationary motion in fac 
informs us that this will take place when there is no exertion of 
tractive moment, or no total instantaneous sum of motor-couple 
actions in the system. This simply appears to imply that the 
pair of orbs A, A., and the pair a/ Ay are in that case no longer 
independent of each other in their transference and counter 
transference of motor energy, but that the twofold action of such 
energy is then a self-neutralising one ; or in other words that the 
energy given off at a 2 passes on to A.f ; and that discharged at Aj 
is taken up by Aj ; so that in the case where B B' are in stationary 
motion, or combine to form a “sphere” of two gravitating points, 
or again where many such points collected together form a perma¬ 
nent ponderable body, orb-couples intervene between the otherwise 
free extremities, A,'A, and A,A./ of the two ether systems (in the 
directions shown by arrows in the figure), and bind them together 
conservatively by- an endless circuit of motor energy through the 
ether-orbs, while a similar endless flow of ordinary momentum 
through the ponderable channels of the system in the meantime 
constitute also the usually recognised internal, gmuetrical, or 
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“lost” forces of such a permanent aggregation, “sphere” or 
“body” of ponderable matter. 

This subjection of two or more baric points B B- &c. to the 
condition of stationary motion, as the bond of neutrality of “lost ” 
geometrical or “internal ” forces between them differs therefore 
from the case before supposed of absolute suppression of all 
interforce between them in this, that w-hen (in the latter case) 
the motions of the points B B - Ac. are absolutely free and entirely 
exempted from disturbing force action, the motor-vigours of the 
couplets A 1 a 2 , Aj'aZ&c. of the ether-orbs in permanently bound 
binary attendance upon the baric points B b', &c., respectively,, 
will then also be equally exempt and free from disturbing actions 
of any other orb-couples upon them, than those only by which 
they are dually and counter-equally bound to each other through 
the channels of their respective baric centres B b', See. 

Throughout the whole of a baric point B or Bj’s state of un¬ 
disturbed rest or motion, the ether-couplet attached to it is con¬ 
stantly transmitting from one of its ether-orbs to the other a 
ceaseless flow of undirected energy, or it is etherially exercising 
a ceaseless undirected horse-power, whose supply of energy is 
drawn from and is returned again without mal-destination to the 
universal ether’s general stock of energy, if the meaning of the 
principle of conservation of energy in this case maybe said to be 
that, for the entire sum of all its parts, the universal ether’s whole 
stock of energy never undergoes any alteration. We may next 
consider also; the case where the interforces between baric points 
are not entirely absent, but may present us with a resultant alge¬ 
braic sum of any number of interforces, instead of with a neutral 
sum only of two equal and opposite ones. Although in that 
case there is no counter-equality between the motor-couples 
which act on the ether cortege A, a 2 &c, of each baric point B or 
B' &c. yet if the motions of these latter points are subjected to 
no condition of stationariness under the influence of the forces 
acting on them we may yet recognise the universal ether’s whole 

1 Continued from p. 460. 
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